Metabotropic glutamate receptors activate phospholipase D in astrocytes through a protein kinase C-dependent and Rho-independent pathway.
Metabotropic glutamate receptors (mGluRs) are G protein-coupled receptors that mediate phospholipase D (PLD) activation in brain, but the mechanism underlying this response remains unclear. Here we used primary cultures of astrocytes as a cell model to explore the mechanism that links mGluRs to PLD. Glutamate activated both phospholipase C (PLC) and PLD with equal potency and this effect was mimicked by L-cysteinesulfinic acid, a putative neurotransmitter previously shown to activate mGluRs coupled to PLD, but not PLC, in adult brain. PLD activation by glutamate was dependent on Ca(2+) mobilization and fully blocked by both protein kinase C (PKC) inhibitors and PKC down-regulation, suggesting that PLD activation is secondary to PLC stimulation. Furthermore, brefeldin A, an inhibitor of ADP-ribosylation factor (ARF) activation, partially inhibited the activation of PLD by glutamate. By contrast, pretreatment of astrocytes with Clostridium difficile toxin B, which inactivates small G proteins of the Rho family (Rho, Rac, and Cdc42), had no effect on PLD stimulation by glutamate. Taken together, these results indicate that PLD activation by mGluRs in astrocytes is dependent on PKC and small G proteins of the ARF family, but does not require Rho proteins.